(19) 



J 



Europdi ch s Pat ntamt 
European Patent Office 
Office europeen des brevets 



(12) 



(45) Date of publication and mention 
of the grant of the patent: 
03.04.2002 Bulletin 2002/14 

(21) Application number: 96202817.1 

(22) Date of filing: 10.10.1996 



(n) EP 0 770 497 B1 
EUROPEAN PATENT SPECIFICATION 

(51) mt ci 7: B41M 5/36, B41C 1/10 



(54) A method for making a lithographic printing plate involving development by plain water 

Verfahren zur Herstellung einer lithographischen Druckplatte mit Wasser als Entwickler 
Precede pour la fabrication d'une plaque lithographique avec developpement a Teau 



00 



o 

Q. 
HI 



(84) Designated Contracting States: 
DE FR GB 

(30) Priority: 24.10.1995 EP 95202873 

(43) Date of publication of application: 
02.05.1997 Bulletin 1997/18 

(60) Divisional application: 
00203621.8/1 092 555 

(73) Proprietor: AGFA-GEVAERT 
2640 Mortsel (BE) 

(72) Inventors: 

• Vermeersch, Joan, c/o Agfa Gevaert N.V., 
HE 3800 

2640 Mortsel (BE) 



• Van Damme, Marc, c/o Agfa Gevaert N.V., 
HE 3800 

2640 Mortsel (BE) 



(56) . References cited: 
EP-A- 0 580 393 
FR-A- 1 561 957 



WO-A-94/18005 
US-A-3 580 719 



• PATENT ABSTRACTS OF JAPAN vol. 006, no. 
196 (M-161), 5 October 1982 & JP 57 102394 A 
(KONISHIROKU PHOTO IND CO LTD), 25 June 
1982, 

Remarks: 



The file contains technical information submitted 
afterthe application was filed and not included in this 
specification 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve, 75001 PARIS (FR) 



1 



EP 0 770 497 B1 



2 



Descripti n 

1. Field of the invention. 

[0001] The present invention relates to a method for 
making a lithographic printing plate. More in particular, 
the present invention relates to a method wherein the 
lithographic printing plate can be developed by plain wa- 
ter or an aqueous liquid. 

2. Background of the invention 

[0002] Lithography is the process of printing from spe- 
cially prepared surfaces, some areas of which are ca- 
pable of accepting lithographic ink, whereas other are- 
as, when moistened with water, will not accept the ink. 
The areas which accept ink form the printing image ar- 
eas and the ink-rejecting areas form the background ar- 
eas. 

[0003] In the art of photolithography, a photographic 
material is made imagewise receptive to oily or greasy 
inks in the photo-exposed (negative-working) or in the 
non-exposed areas (positive-working) on a hydrophilic 
background. 

[0004] In the production of common lithographic print- 
ing plates, also called surface litho plates or planograph- 
ic printing plates, a support that has affinity to water or 
obtains such affinity by chemical treatment is coated 
with a thin layer of a photosensitive composition. Coat- 
ings for that purpose include light-sensitive polymer lay- 
ers containing diazo compounds, dichromate-sensi- 
tized hydrophilic colloids and a large variety of synthetic 
photopolymers. Particularly diazo-sensitized systems 
are widely used. 

[0005] Upon image- wise exposure of the light-sensi- 
tive layer the exposed image areas become insoluble 
and the unexposed areas remain soluble. The plate is 
then developed with a suitable liquid to remove the dia- 
zonium salt or diazo resin in the unexposed areas. 
[0006] Commercially available diazo based printing 
plates most commonly use an anodized and roughened 
aluminium as a support having a hydrophilic surface. 
However, commercial plates are also available that use 
a flexible support such as paper provided with a hy- 
drophilic layer. For example, Lithocraft 10008 FOTO- 
PLATE™ is a diazo based printing plate that comprises 
on a paper support a hydrophilic layer on top of which 
is provided a diazo based photosensitive layer. Accord- 
ing to plate instructions of the supplier, a plate can be 
prepared by image-wise exposure of the lithographic 
printing plate precursor or imaging element, mounting 
the exposed imaging element on the press and wiping 
its surface with Lithocraft® 10008 Developer Desensi- 
tizes The plate instructions also contemplate a method 
wherein no developer desensitizer is used. However, 
such method most often results in poor lithographic pre- 
formance so that in practice a Developer Desensitizer 
is almost always needed. 



[0007] A particular disadvantage of photosensitive 
imaging elements such as described above for making 
a printing plate is that they have to be shielded from the 
light. This is a particular disadvantage if on press devel- 

s opment is contemplated since mounting the image-wise 
exposed imaging element is generally done in normal 
daylight so that the handling time for mounting the im- 
aging element is limited. Moreover, diazo based alumin- 
ium type printing plates are completely unsuitable for on 

w press development. 

[0008] On the other hand, methods are known for 
making printing plates involving the use of imaging ele- 
ments that are heat sensitive rather than photosensitive. 
For example, FR-A-1 .561 .957 describes an imaging 

is material comprising hydrophobic thermoplastic polymer 
particles in a hydrophilic binder. Also JP-A-571 02394 
describes a similar material comprising hydrophobic 
polymer particles in polyvinyl alcohol) as a hydrophilic 
binder and mentions its suitability for processing with 

20 water. 

[0009] Research Disclosure no. 33303 of January 
1992 discloses a heat sensitive imaging element com- 
prising on a support across-linked hydrophilic layer con- 
taining thermoplastic polymer particles and an infrared 
25 absorbing pigment such as e.g. carbon black. By Image- 
wise exposure to an Infrared laser, the thermoplastic 
polymer particles are image-wise coagulated thereby 
rendering the surface of the imaging element and these 
areas ink acceptant without any further development. A 
30 disadvantage of this method is that the printing plate ob- 
tained is easily damaged since the non-printing areas 
may become ink accepting when some pressure is ap- 
plied thereto. Moreover, under critical conditions, the 
lithographic performance of such a printing plate may 
35 be poor and accordingly such printing plate has little lith- 
ographic printing latitude. 

SUMMARY OF THE INVENTION 

40 [0010] It is an object of the present invention to pro- 
vide a method for making a printing plate having excel- 
lent printing properties in a convenient and environ- 
ment-friendly way. 

[0011] Further objects of the present invention will be- 
45 come clear from the description hereinafter. 

[0012] According to the present invention there is pro- 
vided a method for making a lithographic printing plate 
comprising the steps of: 



so (1) image-wise exposing to light an imaging ele- 
ment comprising (i) on a hydrophilic surface of a 
flexible support having thereon a cross-linked hy- 
drophilic layer an image forming layer comprising 
hydrophobic thermoplastic polymer particles with a 

55 glass transition temperature T g of at least 80 °C dis- 
persed in a hydrophilic binder and (ii) a compound 
capable of converting light to heat, said compound 
being comprised in said image forming layer or a 



25 



so 
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layer adjacent thereto; 

(2) and developing a thus obtained image-wise ex- 
posed imaging element by mounting it on a print cyl- 
inder of a printing press and supplying an aqueous 
dampening liquid and/or ink to said image forming 
layer while rotating said print cylinder. 

[0013] The present invention further provides a meth- 
od for making multiple copies of an orginal image com- 
prising the steps of: 

(1) image-wise exposing to light an imaging ele- 
ment comprising (i) on a hydrophi lie surface of a lith- 
ographic base an image forming layer comprising 
hydrophobic thermoplastic polymer particles with a 
glass transition temperature T g of at least 80 °C dis- 
persed in a hydrophilic binder and (ii) a compound 
capable of converting light to heat, said compound 
being comprised in said image forming layer or a 
layer adjacent thereto; 

(2) mounting a thus obtained image-wise exposed 
imaging element without development, on a print 
cylinder of a printing press; 

(3) rotating said print cylinder while supplying an 
aqueous dampening liquid and/or supplying ink to 
said image forming layer of said imaging element 
and 

(4) transfering ink from said imaging element to a 
receiving element which is generally a paper sheet. 

[001 4] The present invention further relates to a meth- 
od for making a lithographic printing plate comprising 
the steps of: 

(1) mounting an imaging element comprising (i) on 
a hydrophilic surface of a lithographic base an im- 
age forming layer comprising hydrophobic thermo- 
plastic polymer particles with a glass transition tem- 
perature T g of at least 80 °C dispersed in a hy- 
drophilic binder and (ii) a compound capable of con- 
verting light to heat, said compound being com- 
prised in said image forming layer or a layer adja- 
cent thereto on a print cylinder of a printing press; 

(2) image-wise exposing said imaging element by 
means of a laser or LED; 

(3) and developing a thus obtained image-wise ex- 
posed imaging element by supplying an aqueous 
dampening liquid and/or ink to said image forming 
layer while rotating said print cylinder. 

[001 5] The present invention also discloses a method 
for making multiple copies from an original comprising 
the steps of: 

(1) mounting an imaging element comprising (i) on 
a hydrophilic surface of a flexible support having 
thereon a cross-linked hydrophilic layer an image 
forming layer comprising hydrophobic thermoplas- 



4 

tic polymer particles with a glass transition temper- 
ature T g of at least 80 °C dispersed in a hydrophilic 
binder and (ii) a compound capable of converting 
light to heat, said compound being comprised in 
5 said image forming layer or a layer adjacent thereto 
on a print cylinder of a printing press; 

(2) image-wise exposing said imaging element by 
means of a laser or LED; 

(3) developing a thus obtained image-wise exposed 
10 imaging element by supplying an aqueous damp- 
ening liquid and/or ink to said image forming layer 
while rotating said print cylinder; 

(4) transfering ink from said imaging element to a 
receiving element. 

15 

[0016] The present invention also describes a printing 
apparatus comprising: 

(i) at least one print station including: 

20 

a print cylinder; 
- means for mounting to the print cylinder an im- 
aging element; 

at least one laser or L.E.D device; 
25 - means for guiding output of said laser or L.E. 

D . device to focus on the imaging elements sur- 
face; 

means for moving the guiding means and sup- 
port means relative to one another to effect a 
so scan of the imaging elements surface by the 

output of said laser or L.E.D. device; 

(ii) means for supplying a dampening liquid to said 
print cylinder; 

35 (in) means for supplying ink to said print cylinder; 

(iv) means for transferring a receiving element to 
said print station; 

(v) means for transferring ink from said print cylinder 
to said receiving element. 

40 

[0017] In a still further aspect, the present invention 
relates to a method for making a lithographic printing 
plate comprising the steps of: 

45 (1) image-wise exposing to light an imaging ele- 
ment comprising (i) on a hydrophilic surface of a 
flexible support having thereon a cross-linked hy- 
drophilic layer an image forming layer comprising 
hydrophobic thermoplastic polymer particles with a 
so glass transition temperature T g of at least 80 °C dis- 
persed in a hydrophilic binder and (ii) a compound 
capable of converting light to heat, said compound 
being comprised in said image forming layer or a 
layer adjacent; 

55 (2) and developing a thus obtained image-wise ex- 
posed imaging element by rinsing it with plain water 
or an aqueous liquid. 
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4. Brief description of the drawings 

[0018] The present invention is illustrated by way of 
reference to the following drawings without however the 
intention to limit the invention thereto: 

FIG. 1 is an isometric view of the cylindrical embod- 
iment of an imaging apparatus suitable for use in 
accordance with the present invention, and which 
operates in conjunction with a diagonal-array writ- 
ing array; 

FIG. 2 is a schematic depiction of the embodiment 
shown in FIG. 1 . and which illustrates in greater de- 
tail its mechanism of operation; 
FIG. 3 is a front-end view of a writing array for im- 
aging in accordance with the present invention, and 
in which imaging elements are arranged in a diag- 
onal array; 

FIG. 4 is an isometric view of the cylindrical embod- 
iment of an imaging apparatus suitable for use in 
accordance with the present invention, and which 
operates in conjunction with a linear-array writing 
array; 

FIG. 5 is a cut-away view of a remote laser and 
beam-guiding system; 

FIG. 6 is an enlarged, partial cut-away view of a lens 
element for focusing a laser beam from an optical 
fiber onto the surface of an imaging element; 
FIG. 7 is an enlarged, cut-away view of a lens ele- 
ment having an integral laser and; 
FIG. 8 is a schematic circuit diagram of a laser-driv- 
er circuit suitable for use with the present invention. 

5. Detailed description of the invention 

[001 9] An imaging element for use in accordance with 
the present invention comprises on a hydrophilic sur- 
face of a lithographic base an image forming layer com- 
prising hydrophobic thermoplastic polymer particles 
with a glass transition temperature T g of at least 80 °C 
dispersed in a hydrophilic binder. The hydrophilic binder 
used in connection with the present invention is perfer- 
ably not cross-linked or only sightly cross-linked. The 
imaging element further includes a compound capable 
of converting light to heat. This compound is preferably 
comprised in the image forming layer but can also be 
provided in a layer adjacent to the image forming layer. 
[0020] The lithographic base comprises a flexible 
support, such as e.g. paper or plastic film, provided with 
a cross-linked hydrophilic layer. A particularly suitable 
cross-linked hydrophilic layer may be obtained from a 
hydrophilic binder cross-linked with a cross-linking 
agent such as formaldehyde, glyoxal, polyisocyanate or 
a hydrolysed tetra-alkylorthosilicate. The latter is partic- 
ularly preferred. 

[0021] As hydrophilic binder there may b used hy- 
drophilic (co)polymers such as for example, homopoly- 
mers and copolymers of vinyl alcohol, acrylamide, meth- 



ylol acrylamide, methylol methacrylamide, acrylic acid, 
methacrylic acid, hydroxyethyl acrylate, hydroxyethyl 
methacrylate or maleic anhydride/vinylmethylether co- 
polymers. Th hydrophilicity of the (co)polymer or (co) 
5 polymer mixture used is preferably the same as or high- 
er than the hydrophilicity of polyvinyl acetate hydrolyzed 
to at least an extent of 60 percent by weight, preferably 
80 percent by weight. 

[0022] The amount of crosslinking agent, in particular 
10 of tetraalkyl orthosilicate, is preferably at least 0.2 parts 
by weight per part by weight of hydrophilic binder, pref- 
erably between 0.5 and 5 parts by weight, more prefer- 
ably between 1 .0 parts by weight and 3 parts by weight. 
[0023] A cross-linked hydrophilic layer in a lithograph- 
15 jc base used in accordance with the present embodi- 
ment preferably also contains substances that increase 
the mechanical strength and the porosity of the layer. 
For this purpose colloidal silica may be used. The col- 
loidal silica employed may be in the form of any com- 
mercially available water-dispersion of colloidal silica for 
example having an average particle size up to 40 nm, 
e.g. 20 nm. In addition inert particles of larger size than 
the colloidal silica can be added e.g. silica prepared ac- 
cording to Stober as described in J. Colloid and Interface 
Sci., Vol. 26, 1 968, pages 62 to 69 or alumina particles 
or particles having an average diameter of at least 100 
nm which are particles of titanium dioxide or other heavy 
metal oxides. By incorporating these particles the sur- 
face of the cross-linked hydrophilic layer is given a uni- 
form rough texture consisting of microscopic hills and 
valleys, which serve as storage places for water in back- 
ground areas. 

[0024] The thickness of a cross-linked hydrophilic lay- 
er in a lithographic base in accordance with this embod- 
iment may vary in the range of 0.2 to 25 u.m and is pref- 
erably 1 to 10 urn 

[0025] Particular examples of suitable cross-linked 
hydrophilic layers for use in accordance with the present 
invention are disclosed in EP-A 601240, GB-P- 
1419512, FR-P-2300354, US-P-3971660, US-P- 
4284705 and EP-A 514490. 

[0026] As flexible support of a lithographic base in 
connection with the present embodiment it is particularly 
preferred to use a plastic film e.g. substrated polyethyl- 
ene terephthalate film, cellulose acetate film, polysty- 
rene film, polycarbonate film etc... The plastic film sup- 
port may be opaque or transparent. 
[0027] It is particularly preferred to use a polyester 
film support to which an adhesion improving layer has 
been provided. Particularly suitable adhesion improving 
layers for use in accordance with the present invention 
comprise a hydrophilic binder and colloidal silica as dis- 
closed in EP-A 619524, EP-A 620502 and EP-A 
61 9525. Preferably, the amount of silica in the adhesion 
improving layer is 200 mg per m 2 and 750 mg per m 2 . 
Further, th ratio of silica to hydrophilic binder is prefer- 
ably more than 1 and the surface area of the colloidal 
silica is preferably at least 300 m 2 p r gram, more pref- 
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erably a surface area of 500 m 2 per gram. 
[0028] In accordance with the present invention, on 
top of a hydrophiiic surface there is provided an image 
forming layer. Optionally, there may be provided one or 
more intermediate layers between the lithographic base 
and the image forming layer. An image forming layer in 
connection with the present invention comprises ther- 
moplastic polymer particles dispersed in a hydrophiiic 
binder. 

[0029] Suitable hydrophiiic binders for use in an im- 
age forming layer in connection with this invention are 
for example synthetic homo or copolymers such as a 
polyvinylalcohol, a poly(meth)acrylic acid, a poly(meth) 
acrylamide, a polyhydroxyethyl(meth)acrylate, a polyvi- 
nylmethylether or natural binders such as gelatin, a 
polysacharide such as e.g. dextran, pullulan, cellulose, 
arabic gum, aiginic acid. 

[0030] Hydrophobic thermoplastic polymer particles 
used in connection with the present invention have a 
preferably a glass transition temperature of at least 90 
°C, more preferably of at least 1 00 °C. 
[0031] Hydrophobic thermoplastic polymer particles 
used in connection with the present invention preferably 
have a coagulation temperature above 50°C and more 
preferably above 70°C. Coagulation may result from 
softening or melting of the thermoplastic polymer parti- 
cles under the influence of heat. There is no specific up- 
per limit to the coagulation temperature of the thermo- 
plastic hydrophobic polymer particles, however the tem- 
perature should be sufficiently below the decomposition 
of the polymer particles. Preferably the coagulation tem- 
perature is at least 1 0°C below the temperature at which 
the decomposition of the polymer particles occurs. 
When said polymer particles are subjected to a temper- 
ature above coagulation temperature they coagulate to 
form a hydrophobic agglomerate in the hydrophiiic layer 
so that at these parts the hydrophiiic layer becomes in- 
soluble in plain water or an aqueous liquid. 
[0032] Specific examples of hydrophobic polymer 
particles for use in connection with the present invention 
are e.g. polystyrene, polyvinyl chloride, polymethyl 
methacrylate, polyvinylidene chloride, polyacrylonitrile, 
polyvinyl carbazole etc. or copolymers and/or mixtures 
thereof. Most preferably used is polymethyl methacr- 
ylate. 

[0033] The weight average molecular weight of the 
polymers may range from 5,000 to 1 ,000,000g/mol. 
[0034] The hydrophobic particles may have a particle 
size from 0.01 u/n to 50u.m, more preferably between 
0.05mm and 10mm and most preferably between 
0.05u.m and 2jim. 

[0035] The polymer particles are present as a disper- 
sion in the aqueous coating liquid of the image forming 
layer and may be prepared by the methods disclosed in 
US-P-3.476.937.Anothermethod especially suitable for 
preparing an aqueous dispersion of the thermoplastic 
polymer particles comprises: 



dissolving the hydrophobic thermoplastic polymer 
in an organic water immiscible solvent, 
dispersing the thus obtained solution in water or in 
an aqueous medium and 
s - removing the organic solvent by evaporation. 

The amount of hydrophobic thermoplastic polymer par- 
ticles contained in the image forming layer is preferably 
between 20% by weight and 65% by weight and more 
10 preferably between 25% by weight and 55% by weight 
and most preferably between 30% by weight and 45% 
by weight. 

[0036] Suitable compounds capable of converting 
light into heat are preferably infrared absorbing compo- 
15 nents although the wavelength of absorption is not of 
particular importance as long as the absorption of the 
compound used is in the wavelength range of the light 
source used for image-wise exposure. Particularly use- 
ful compounds are for example dyes and in particular 
infrared dyes, carbon black, metal carbides, borides, ni- 
trides, carbonitrides, bronze-structured oxides and ox- 
ides structurally related to the bronze family but lacking 
the A component e.g. W0 2 . 9 . It is also possible to use 
conductive polymer dispersion such as polypyrrole or 
polyani line-based conductive polymer dispersions. The 
lithographic performance and in particular the print en- 
durance obtained depends on the heat-sensitivity of the 
imaging element. In this respect it has been found that 
carbon black yields very good and favorable results. 
[0037] A light to heat converting compound in connec- 
tion with the present invention is most preferably added 
to the image forming layer but at least part of the light 
to heat converting compound may also be comprised in 
a neighbouring layer. Such layer can be for example the 
cross-linked hydrophiiic layer of a lithographic base ac- 
cording to the second embodiment of lithographic bases 
explained above. 

[0038] In accordance with a method of the present in- 
vention for obtaining a printing plate, the imaging ele- 
ment is image-wise exposed and subsequently is 
mounted on a print cylinder of a printing press. Accord- 
ing to a preferred embodiment, the printing press is then 
started and while the print cylinder with the imaging el- 
ement mounted thereon rotates, the dampener rollers 
that supply dampening liquid are dropped on the imag- 
ing element and subsequent thereto the ink rollers are 
dropped. Generally, after about 10 revolutions of the 
print cylinder the first clear and useful prints are ob- 
tained. 

[0039] According to an alternative method, the ink roll- 
ers and dampener rollers may be dropped simultane- 
ously or the ink rollers may be dropped first. 
[0040] Suitable dampening liquids that can be used 
in connection with the present invention are aqueous liq- 
uids generally having an acidic pH and comprising an 
alcohol such as isopropanol. With regard to dampening 
liquids useful in the present invention, there is no par- 
ticular limitation and commercially available dampening 
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liquids, also known as fountain solutions, can be used. 
[0041] It may be advantageous to wipe the image 
forming layer of an image-wise exposed imaging ele- 
ment with e.g. a cotton pad or sponge soaked with water 
before mounting the imaging element on the press or at 
least before the printing press starts running. This will 
remove some non-image areas but will not actually de- 
velop the imaging element. However, it has the advan- 
tage that possible substantial contamination of the 
dampening system of the press and ink used is avoided. 
[0042] According to an alternative method, the imag- 
ing element is first mounted on the print cylinder of the 
printing press and then image-wise exposed directly on 
the press. Subsequent to exposure, the imaging ele- 
ment can be developed as described above. 
[0043] According to a still further method in connec- 
tion with the present invention, the imaging element may 
be image-wise exposed and subsequently developed 
by rinsing it with plain water. 

[0044] Preferably during or after the development of 
the image-wise exposed imaging element said element 
is treated with a gum such as gum arabica, dextranes, 
dextrines, water soluble cellulose derivatives, pullulan, 
etc.. 

[0045] Image-wise exposure in connection with the 
present invention is preferably an image-wise scanning 
exposure involving the use of a laser or L.E.D.. It is high- 
ly preferred in connection with the present invention to 
use a laser emitting in the infrared (IR) and/or near-in- 
frared, i.e. emitting in the wavelength range 
700-1 500nm. Particularly preferred for use in connec- 
tion with the present invention are laser diodes emitting 
in the near-infrared. 

[0046] A preferred imaging apparatus suitable for im- 
age-wise scanning exposure in accordance with the 
present invention preferably includes a laser output that 
can be provided directly to the imaging elements surface 
via lenses or other beam-guiding components, or trans- 
mitted to the surface of a blank imaging element from a 
remotely sited laser using a fiber-optic cable. A control- 
ler and associated positioning hardware maintains the 
beam output at a precise orientation with respect to the 
imaging elements surface, scans the output over the 
surface, and activates the laser at positions adjacent se- 
lected points or areas of the imaging element. The con- 
troller responds to incoming image signals correspond- 
ing to the original document and/or picture being copied 
onto the imaging element to produce a precise negative 
or positive image of that original. The image signals are 
stored as a bitmap data file on a computer. Such files 
may be generated by a raster image processor (RIP) or 
other suitable means. For example, a RIP can accept 
Input data in page-description language, which defines 
all of the features required to be transferred onto the 
imaging element, or as a combination of page-descrip- 
tion language and one or more image data files. The 
bitmaps are constructed to define the hue of the color 
as well as screen frequencies and angles in case of am- 



plitude modulation screening. However, the present in- 
vention is particularly suitable for use in combination 
with frequency modulation screening as disclosed in e. 
g. EP-A 571010, EP.A 620677 and EP-A 620674. 
5 [0047] The imaging apparatus can operate on its own, 
functioning solely as a platemaker, or can be incorpo- 
rated directly into a lithographic printing press having 
means for supplying a dampening liquid. In the latter 
case, printing may commence immediately after image- 
rs wise exposure and development, thereby reducing 
press set-up time considerably. The imaging apparatus 
can be configured as a flatbed recorder or as a drum 
recorder, with the lithographic plate blank mounted to 
the interior or exterior cylindrical surface of the drum. 
is Obviously, the exterior drum design is more appropriate 
to use in situ, on a lithographic press, in which case the 
print cylinder itself constitutes the drum component of 
the recorder or plotter. 

[0048] In a preferred drum configuration, the requisite 

20 relative motion between the laser beam and the imaging 
element is achieved by rotating the drum(and the imag- 
ing element mounted thereon) about its axis and moving 
the beam parallel to the rotation axis, thereby scanning 
the imaging element circumferentially so the image 

25 "grows" in the axial direction. Alternatively, the beam 
can move parallel to the drum axis and, after each pass 
across the imaging element, increment angularly so that 
the image on the imaging element "grows" circumferen- 
tially. In both cases, after a complete scan by the beam 

30 and development, an image corresponding to the origi- 
nal will have been applied to the surface of the imaging 
element. In the flatbed configuration, the beam is drawn 
across either axis of the imaging element, and is in- 
dexed along the other axis after each pass. Of course, 

35 the requisite relative motion between the beam and the 
imaging element may be produced by movement of the 
imaging element rather than (or in addition to) move- 
ment of the beam. 

[0049] Regardless of the manner in which the beam 
40 is scanned, it is generally preferable (for reasons of 
speed) to employ a plurality of lasers and guide their 
outputs to a single writing array. The writing array is then 
indexed, after completion of each pass across or along 
the imaging element, a distance determined by the 
45 number of beams emanating from the array, and by the 
desired resolution (i.e. the number of image points per 
unit length. 

[0050] The following describes in more detail a pre- 
ferred embodiment of an imaging apparatus suitable for 
so use in connection with the present invention. 

a. Exterior-Drum Recording 

[0051] Refer first to FIG. 1 of the drawings, which il- 
55 lustrates an exterior drum embodiment of an imaging 
system suitable for use in connection with the present 
invention. The assembly includes a cylinder 50 around 
which is wrapped an imaging element 55. Cylinder 50 
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includes a void segment 60, within which the outside 
margins of imaging element 55 are secured by conven- 
tional clamping means (not shown). The size of the void 
segment can vary greatly depending on the environ- 
ment in which cylinder 50 is employed. 
[0052] Desirably, cylinder 50 is straight forwardly in- 
corporated into the design of a conventional lithographic 
press having means for supplying dampening liquid to 
the imaging element, and serves as the print cylinder of 
the press. In a typical press constructions imaging ele- 
ment 55 receives ink and dampening liquid from an ink 
train and a sequence of dampening cylinders respec- 
tively, whose terminal cylinders are in rolling engage- 
ment with cylinder 50. The latter cylinder also rotates in 
contact with a blanket cylinder, which transfers ink to the 
receiving element which is generally a paper sheet. The 
press may have more than one such printing assembly 
arranged in a linear array. Alternatively, a plurality of as- 
semblies may be arranged about a large central impres- 
sion cylinder in rolling engagement with all of the blanket 
cylinders. 

[0053] CylinderSO is supported in a frame and rotated 
by a standard electric motor or other conventional 
means (illustrated schematically in FIG. 2). The angular 
position of cylinder 50 is monitored by a shaft encoder 
(see FIG. 4). A writing array 65, mounted for movement 
on a lead screw 67 and a guide bar 69, traverses imag- 
ing element 55 as it rotates. Axial movement of writing 
array 65 results from rotation of a stepper motor 72, 
which turns lead screw 67 and thereby shifts the axial 
position of writing array 65. Stepper motor 72 is activat- 
ed during the time writing array 65 is positioned over 
void 60, after writing array 65 has passed over the entire 
surface of imaging element 55. The rotation of stepper 
motor 72 shifts writing array 65 to the appropriate axial 
location to begin the next imaging pass. 
[0054] The axial index distance between successive 
imaging passes is determined by the number of imaging 
objects in writing array 65 and their configuration there- 
in, as well as by the desired resolution. As shown in FIG. 
2, a series of laser sources L1 , L2, L3, ... Ln, driven by 
suitable laser drivers collectively designated by refer- 
ence numeral 75, each provide output to a fiber-optic 
cable. The lasers are preferably gallium-arsenide mod- 
els, although any other lasers can be used. 
[0055] The cables that carry laser output are collected 
into a bundle 77 and emerge separately into writing ar- 
ray 65. It may prove desirable, in order to conserve pow- 
er, to maintain the bundle in a configuration that does 
not require bending above the fiber's critical angle of re- 
fraction (thereby maintaining total internal reflection). 
[0056] Also as shown in Fig. 2, a controller 80 actu- 
ates laser drivers 75 when the associated lasers reach 
appropriate points opposite imaging element 55, and in 
addition operates stepper motor 72 and the cylinder 
drive motor 82. 

[0057] Controller 80 receives data from two sources. 
The angular position of cylinder 50 with respect to writ- 



ing array 65 is constantly monitored by a detector 85, 
which provides signals indicative of that position to con- 
troller 80. In addition, an image data source (e.g., a com- 
puter) also provides data signals to controller 80. The 

5 image data define points on imaging element 55 where 
image spots are to be written. Controller 80, therefore, 
correlates the instantaneous relative positions of writing 
array 65 and imaging element 55 (as reported by detec- 
tor 85) with the image data to actuate the appropriate 

10 laser drivers at the appropriate times during scan of im- 
aging element 55. The control circuitry required to im- 
plement this scheme is well-known in the scanner and 
plotter art. 

[0058] The laser output cables terminate in lens as- 
15 semblies 96, mounted within writing array 65, that pref- 
erably precisely focus the beams onto the surface of im- 
aging element 55. A suitable lens-assembly design is 
described below, for purposes of the present discussion , 
these assemblies are genetically indicated by reference 
20 numeral 96. A suitable configuration is illustrated in FIG. 
3 in this arrangement, lens assemblies 96 are staggered 
across the face of body 65. 

[0059] The staggered lens design facilitates use of a 
greater number of lens assemblies in a single head than 
25 would be possible with a linear arrangement. And since 
imaging time depends directly on the number of lens el- 
ements, a staggered design offers the possibility of fast- 
er overall imaging. Controller 80 either receives image 
data already arranged into vertical columns, each cor- 
se responding to a different lens assembly or can progres- 
sively sample, in columnar fashipn.the contents of a 
memory buffer containing a complete bitmap represen- 
tation of the image to be transferred. In either case, con- 
troller 80 recognizes the different relative positions of 
35 the lens assemblies with respect to imaging element 55 
and actuates the appropriate laser only when its asso- 
ciated lens assembly is positioned over a point to be im- 
aged. 

[0060] An alternative array design is illustrated in FIG. 

40 4, which also shows the detector 85 mounted to the cyl- 
inder 50. In this case the writing array, designated by 
reference numeral 1 50, comprises a long linear body fed 
by fiber-optic cables drawn from bundle 77. The interior 
of writing array 150, or some portion thereof, contains 

45 threads that engage lead screw 67, rotation of which ad- 
vances writing array 150 along imaging element 55 as 
discussed previously. Individual lens assemblies 96 are 
evenly spaced a distance B from one another. Distance 
B corresponds to the difference between the axial length 

50 of plate 55 and the distance between the first and last 
lens assembly; it represents the total axial distance tra- 
versed by writing array 1 50 during the course of a com- 
plete scan. Each time writing array 1 50 encounters void 
60, stepper motor 72 rotates to advance writing array 

55 150 an axial distance equal to the desired distance be- 
tween imaging passes (i.e., the print density). This dis- 
tance is smaller by a factor of n than the distance in- 
dexed by the previously described embodiment (writing 
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array 65), where n is the number of lens assemblies in- 
cluded in writing array 65. 

b. Output (guide and Lens Assembly) 

[0061] Suitable means for guiding laser output to the 
surface of a imaging element are illustrated in FIGS. 5-7. 
Refer first to FIG.5, which shows a remote laser assem- 
bly that utilizes a fiber-optic cable to transmit laser puls- 
es to the imaging element. In this arrangement a laser 
source 250 receives power via an electrical cable 252. 
Laser 250 is seated within the rear segment of a housing 
255. Mounted within the forepart of housing are two or 
more focusing lenses 260a. 260b, which focus radiation 
emanating from laser 250 onto the end face of a fiber- 
optic cable 265, which is preferably (although not nec- 
essarily) secured within housing 255 by a removable re- 
taining cap 267. Cable 265 conducts the output of laser 
250 to an output assembly 270, which is illustrated in 
greater detail in FIG. 6. 

[0062] With reference to that figure, fiber-optic cable 
265 enters the assembly 270 through a retaining cap 
274 (which is preferably removable). Retaining cap 274 
fits over a generally tubular body 276, which contains a 
series of threads 278. Mounted within the forepart of 
body 276 are two or more focusing lenses 280a, 280b, 
cable 265 is carried partway through body 276 by a 
sleeve 280. Body 276 defines a hollow channel between 
inner lens 280b and the terminus of sleeve 280, so the 
end face of cable 265 lies a selected distance A from 
inner lens 280b. The distance A and the focal lengths of 
lenses 280a, 280b are chosen so the at normal working 
distance from imaging element 55, the beam emanating 
from cable 265 will be precisely focused on the imaging 
elements surface. This distance can be altered to vary 
the size of an image feature. 

[0063] Body 276 can be secured to writing array 65 in 
any suitable manner. In the illustrated embodiments a 
nut 282 engages threads 278 and secures an outer 
flange 284 of body 276 against the outer face of writing 
array 65. The flange may, optionally, contain a transpar- 
ent window 290 to protect the lenses from possible dam- 
age. 

[0064] Alternatively, the lens assembly may be 
mounted within the writing array on a pivot that permits 
rotation in the axial direction (i.e., with reference to FiG. 
6, through the plane of the paper) to facilitate fine axial 
positioning adjustment. If the angle of rotation is kept to 
4° or less, the circumferential error produced by the ro- 
tation can be corrected electronically by shifting the im- 
age data before it is transmitted to controller 80. 
[0065] Refer now to FIG. 7, which illustrates an alter- 
native design in which the lasersource irradiates the im- 
aging elements surface directly, without transmission 
through fiber-optic cabling. As shown in the figure, laser 
source 250 is seated within the rear segment of an open 
housing 300. Mounted within the forepart of housing 300 
are two or more focusing lenses 302a, 302b, which fo- 



cus radiation emanating from laser 250 onto the surface 
of imaging element 55. The housing may, optionally, in- 
clude a transparent window 305 mounted flush with the 
open end, and a heat sink 307. 
5 [0066] It should be understood that while the preced- 
ing discussion of imaging configurations and the accom- 
panying figures have assumed the use of optical fibers, 
in each case the fibers can be eliminated through use 
of the embodiment shown in FIG. 7. 

10 

c. Driver Circuitry 

[0067] A suitable circuit for driving a diode-type (e.g., 
gallium arsenide) laser is illustrated schematically in 

15 FIG. 8. Operation of the circuit is governed by controller 
80, which generates a fixed-pulse-width signal (prefer- 
ably 5 to 20 u,sec in duration) to a highspeed, high-cur- 
rent MOSFET driver 325. The output terminal of driver 
325 is connected to the gate of a MOSFET 327. Be- 

20 cause driver 325 is capable of supplying a high output 
current to quickly charge the MOSFET gate capaci- 
tance, the turn-on and turn-off times for MOSFET 327 
are very short (preferably within 0.5 u.sec) in spite of the 
capacitive load. The source terminal of MOSFET 327 is 

25 connected to ground potential. 

[0068] When MOSFET 327 is placed in a conducting 
state, current flows through and thereby activates a la- 
ser diode 330. A variable current-limiting resistor 332 is 
interposed between MOSFET 327 and laser diode 330 

30 to allow adjustment of diode output. Such adjustment is 
useful, for example, to correct for different diode efficien- 
cies and produce identical outputs in all lasers in the 
system, or to vary laser output as a means of controlling 
image size. 

35 [0069] A capacitor 334 is placed across the terminals 
of laser diode 330 to prevent damaging current over- 
shoots, e.g., as a result of wire inductance combined 
with low laser-diode inter-electrode capacitance. 
[0070] The present invention will be further illustrated 

40 by way of the following examples, without however the 
intention to limit the invention thereto. All parts are by 
weight unless otherwise specified. 

EXAMPLE 1 

45 

Preparation of the imaging element I (material) 

[0071] An imaging element I according to the inven- 
tion was produced by preparing the following coating 
50 composition 1 and coating it to a lithographic base as 
specified in the description in an amount of 30g/m 2 (wet 
coating amount) and drying it at 35°C. 

Preparation of coating composition 1 

55 

[0072] To 6.75g of a 20% dispersion of polymethyl- 
methacrylate (T g 105°C) (average particle diameter of 
90nm) stabilised with Hostapal B (1% vs. polymer) in 
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deionised water was subsequently added, 7g of a 15% 
dispersion of carbon black and 1ml of a solution of a 
wetting agent in water, 73g water and finally while stir- 
ring, 12g of a 5% solution of a 38% hydrolysed polyvi- 
nylacetate having a weight average molecular weight of 
200.000 g/mol in water is added. 

Preparation of the imaging element II (material) 

[0073] An imaging element II according to the inven- 
tion was produced in an identical way as imaging ele- 
ment I with the exception that in the coating solution 
polymethyl methacrylate was replaced by a copolymer 
of butyl aery late-m ethyl methacrylate 1 6/84 weight % 
(T g 84.2°C). 

Preparation of the imaging element III (material) 

[0074] An imaging element III (comparison material) 
was produced in an identical way as imaging element I 
with the exception that in the coating solution polymethyl 
methacrylate was replaced by a copolymer of butyl acr- 
ylate-methyl methacrylate 28/72 weight % (T g 61 .5 °C). 

Preparation of the printing plates and printing copies. 

[0075] The imaging elements as described above 
were subjected to a scanning Nd YLF infrared laser 
emitting at 1050nm (scan speed 4m/s, spot size 15p.m 
and 670mW power on the surface of the imaging ele- 
ment). 

[0076] The obtained image-wise exposed imaging el- 
ements were mounted on an ABDIC 360™ offset print- 
ing press equipped with a VARN KOMPAC™ II damp- 
ening system. As ink, VanSon RB2329™ and as a 
dampening liquid G671c™ (3% in water) commercially 
available from Agfa-Geveart NV were used. 
[0077] Subsequent to mounting an imaging element, 
the press was started by allowing the print cylinder with 
the imaging element mounted thereon to rotate. The 
dam pen er rollers of the press were dropped on the im- 
aging elements surface to as to supply dampening liquid 
to the imaging element and after 10 revolutions of the 
print cylinder, the ink rollers were dropped to supply ink. 
After a further 1 0 revolutions, clear prints were obtained 
with no ink uptake in the non-image parts with imaging 
element I. With the same procedure, prints were ob- 
tained with a very slight scumming in the non-image 
parts with imaging element II. With the same procedure 
prints were obtained which were completely stained with 
imaging element III. Even by letting the print cylinder 
make 50 rotations in each step of the development, the 
lithographic printing plate is still completely stained. So, 
it is clear from this example that imaging elements I and 
II (imaging elements according to the invention) having 
hydrophobic thermoplastic polymer particles with a T g 
of at least 80 °C gave after exposure and development 
excellent to acceptable lithographic plates, whereas im- 



aging lement III (comparison imaging element ) having 
hydrophobic thermoplastic polymer particles with a T g 
of less than 80 P C gave after exposure and development 
an completely stained lithographic plates, 

5 

Claims 

1. A method for making a lithographic printing plate 
io comprising the steps of: 

(1) image-wise exposing to light an imaging el- 
ement comprising (i) on a hydrophilic surface 
of a flexible support having thereon a cross- 
's linked hydrophilic layer an image forming layer 

comprising hydrophobic thermoplastic polymer 
particles with a glass transition temperature Tg 
of at least 80°C dispersed in a' hydrophilic bind- 
er and (ii) a compound capable of converting 
20 light to heat, said compound being comprised 

in said image forming layer or a layer adjacent 
thereto; 

(2) and developing a thus obtained image-wise 
exposed imaging element by rinsing it with plain 

25 water or an aqueous liquid. 

2. A method according to claim 1 wherein said com- 
pound capable of converting light to heat is selected 
from the group consisting of an infrared absorbing 

30 dye, carbon black, a metal boride, a metal carbide, 
a metal nitride, a metal carbonitride and a conduc- 
tive polymer particle. 

3. A method to any of the above claims wherein im- 
35 age-wise exposure is carried out by means of a la- 
ser, a L.E.D. or a plurality of lasers. 

4. A method according to any of the above claims 
wherein said compound capable of converting light 

to to heat is comprised in said image forming layer 

5. A method to any of the above claims wherein said 
thermoplastic polymer particles have a coagulation 
temperature of at least 50°C. 

45 

6. A method to any of the above claims wherein said 
hydrophilic binder in said image forming layer is se- 
lected from the group consisting of polyvinylalcohol, 
a poly(meth)acrylic acid, a poly(meth)acrylamide, a 

so polyhydroxyethyl(meth)acrylate, a potyyinylmethyl- 
ether, a polysacharide. 

7. A method according to any of the above claims 
wherein said hydrophobic thermoplastic polymer 

55 particles are selected from the group consisting of 
polystyrene, polyvinyl chloride, polym thyl meth- 
acrylate, polyvinyiidene chloride, polyacrylonitrii , 
polyvinyl carbazole or copolymers and/or mixtures 
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thereof. 



PatentansprG h 

5 

1. Ein durch die nachstehenden Schritte gekenn- 
zeichnetes Verfahren zurHerstellung einer lithogra- 
fischen Druckplatte : 

(1) bildmaQige Belichtung mit Licht von einem 10 
bitderzeugenden Element, das (i) auf einer hy- 
drophilen Oberflache eines biegsamen, mit ei- 
ner vemetzten hydrophilen Schicht uberzoge- 
nen Tragers eine bilderzeugende Schicht mit 
hydrophoben thermoplastischen, in einem hy- is 
drophilen Bindemittel dispergierten Polymer- 
teilchen mit einem Einfrierpunkt T g von zumin- 
dest 80°C und (ii) eine Verbindung enthalt, die 
Licht in Warme umzuwandeln vermag und in 
der bilderzeugenden Schicht Oder einer daran 20 
grenzenden Schicht enthalten ist, 

(2) und die Entwicklung eines so emaltenen 
bildmaflig belichteten Bilderzeugungsele- 
ments durch Spulung mit Leitungswasser Oder 
einer waBrigen Fliissigkeit 25 

2. Ein Verfahren nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB die Verbindung, die Licht in Warme 
umzuwandeln vermag, aus der Gruppe bestehend 
aus einem infrarotabsorbierenden Farbstoff, Gas- so 
ru(3, einem Metallborid, einem Metallcarbid, einem 
Metallnitrid, einem Metal Icarbonitrid und einem leit- 
fahigen Polymerteilchen gewahlt wird. 

3. Ein Verfahren nach einem der obigen Anspruche, 3s 
dadurch gekennzeichnet, daB die bildmaBige Be- 
lichtung mit einem Laser, einer LED-Diode oder ei- 
ner Vielzahl von Lasern vorgenommen wird. 

4. Ein Verfahren nach einem der obigen Anspruche, *o 
dadurch gekennzeichnet, daB die Verbindung, 

die Licht in Warme umzuwandeln vermag, in der bil- 
derzeugenden Schicht enthalten ist. 

5. Ein Verfahren nach einem der obigen Anspruche, *s 
dadurch gekennzeichnet, daB die thermoplasti- 
schen Polymerteilchen eine Koagulationstempera- 

tur von zumindest 50°C aufweisen. 

6. Ein Verfahren nach einem der obigen Anspruche, so 
dadurch gekennzeichnet, daB das hydrophile 
Bindemittel in der bilderzeugenden Schicht aus der 
Gruppe bestehend aus Polyvinylalkohol, einer Poly 
(meth)acrylsaure, einem Poly(meth)acrylamid, ei- 
nem Polyhydroxyethyl(meth)acrylat, einem Polyvi- ss 
nylmethylether und einem Polysaccharid gewahlt 
wird. 



7. Ein Verfahren nach einem der obigen Anspruche, 
dadurch gekennzeichnet, daB die hydrophoben 
thermoplastischen Polymerteilchen aus der Gruppe 
bestehend aus Polystyrol, Polyvinylchlorid, Poly- 
methylmethacrylat, Polyvinylidenchlorid, Polyacryl- 
nitril, Potyvinylcarbazol oder deren Copolymeren 
und/oder Gemischen gewahlt wird. 



Revendications 

1. Procede pour fabriquerun client d'impression litho- 
graphique comprenant les etapes consistent a: 

(1) Exposer en forme d'image a de la Iumiere 
un element de formation d'image comprenant, 
sur la surface hydrophile d'un support flexible 
sur lequei est appliquee une couche hydrophile 
r&iculee, une couche de formation d'image 
comprenant des particules polymeres thermo- 
plastiques hydrophobes qui possedent une 
temp6rature de transition vitreuse Tg d'au 
moins 80°C dispersees dans un liant hydrophi- 
le et (ii) un compose capable de transformer de 
la Iumiere en chaleur, ledit compose etant com- 
pris dans iadite couche de formation d'image 
ou dans une couche adjacente a cette demiere; 

(2) et d6velopper un element de formation 
d'image expose" en forme d'image ainsi obtenu 
en le rincant avec de I'eau ordinaire ou avec un 
liquide aqueux. 

2. Precede selon la revendication 1 , dans lequei ledit 
compose capable de transformer de la Iumiere en 
chaleur est choisi parmi le groupe constitue par un 
colorant absorbant I'infrarouge, du noirde carbone, 
un borure m6tallique, un carbure metallique, un ni- 
trure m6tallique et une particule polymere conduc- 
trice. 

3. Proc&Je selon Tune quelconque des revendications 
ci-dessus, dans lequei on effectue I'exposition en 
fonne d'image a I'aide d'un laser, d'une L.E.D. ou 
de plusieurs lasers. 

4. Procede selon Tune quelconque des revendications 
ci-dessus, dans lequet ledit compose capable de 
transformer de la Iumiere en chaleur est compris 
dans Iadite couche de formation d'image. 

5. Proc6de selon Tune quelconque des revendications 
ci-dessus, dans lequei iesdites particules polyme- 
res thermoplastiques possedent une temperature 
de coagulation d'au moins 50°C. 

6. Procede selon Tune quelconque des revendications 
ci-dessus, dans lequei ledit liant hydrophile dans Ia- 
dite couche de formation d'image est choisi parmi 
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le groupe const itue par Palcool polyvinylique, un aci- 
de poly(meth)acrylique, un poly(meth)acrylamide, 
un polyhydroxyethyl-(m6th)acrylate, un ether poly- 
vinylmethylique, un polysaccharide. 

5 

Procede selon I'une quelconque des revendications 
ci-dessus, dans lequel lesdites particules polyme- 
res therm oplastiques hydrophobes sont choisies 
parmi le groupe constttue par le polystyrene, le 
chlorure de polyvinyle, le polymethacrylate de me- 10 
thyle, le chlorure de potyvinylidene r le polyacryloni- 
trile, le polyvinylcarbazole ou encore leurs copoly- 
mers et/ou leurs melanges. 
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